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Abstract
A search for pair production of massive vector-like T and B quarks in proton-proton collisions at root s = 13 TeV is presented.
The data set was collected in 2015 by the CMS experiment at the LHC and corresponds to an integrated luminosity of up to
2.6 fb(-1). The T and B quarks are assumed to decay through three possible channels into a heavy boson (either a W, Z or
Higgs boson) and a third generation quark. This search is performed in final states with one charged lepton and several jets,
exploiting techniques to identify W or Higgs bosons decaying hadronically with large transverse momenta. No excess over
the predicted standard model background is observed. Upper limits at 95% confidence level on the T quark pair production
cross section are set that exclude T quark masses below 860 GeV in the singlet, and below 830 GeV in the doublet branching
fraction scenario. For other branching fraction combinations with B (T -> tH) + B(T -> bW) >= 0.4, lower limits on the T quark
range from 790 to 940 GeV. Limits are also set on pair production of singlet vector-like B quarks, which can be excluded up to
a mass of 730 GeV. The techniques showcased here for understanding highly-boosted final states are important as the
sensitivity to new particles is extended to higher masses.
Keywords
Author Keywords: Hadron-Hadron scattering (experiments); Heavy quark production; vector-like quarks
KeyWords Plus: HADRON COLLIDERS; CROSS-SECTION; PP COLLISIONS; PLUS PLUS; BOSON; ENERGIES; FERMION; MODELS;
LHC
Author Information
Reprint Address: Sirunyan, AM (reprint author)
Yerevan Phys Inst, Yerevan, Armenia.
Addresses:
[ 1 ] Yerevan Phys Inst, Yerevan, Armenia
       [ 2 ] Inst Hochenergiephys, Vienna, Austria
       [ 3 ] Inst Nucl Problems, Minsk, BELARUS
[ 4 ] Univ Antwerp, Antwerp, Belgium
[ 5 ] Vrije Univ Brussel, Brussels, Belgium
[ 6 ] Univ Libre Bruxelles, Brussels, Belgium
[ 7 ] Univ Ghent, Ghent, Belgium
[ 8 ] Catholic Univ Louvain, Louvain La Neuve, Belgium
[ 9 ] Univ Mons, Mons, Belgium
[ 10 ] Ctr Brasileiro Pesquisas Fis, Rio De Janeiro, Brazil
[ 11 ] Univ Estado Rio de Janeiro, Rio De Janeiro, Brazil
Citation Network
In Web of Science Core Collection
3
Times Cited
Create Citation Alert
All Times Cited Counts
3 in All Databases
See more counts
74 
Cited References
View Related Records
Most recently cited by:
Arunprasath, V.; Singh, Ritesh K.
Polarization of a vector boson produced in
decay of a heavy fermion in an arbitrary
frame.
PHYSICAL REVIEW D (2018)
Carvalho, Alexandra; Moretti, Stefano;
O'Brien, Dermot; et al.
Single production of vectorlike quarks
with large width at the Large Hadron
Collider.
PHYSICAL REVIEW D (2018)
View All
Use in Web of Science
Web of Science Usage Count
12 49 
Last 180 Days Since 2013
This record is from:
Web of Science Core Collection
- Science Citation Index Expanded 
Suggest a correction
If you would like to improve the quality of
the data in this record, please suggest a
correction.
Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Sign In  Help  English 
Tools  Searches and alerts  Search History Marked List
Free Full Text from Publisher   Add to Marked List
Full Text Options  Save to EndNote online 
 2  of  3 
Learn more
Search Search Results
1/25/2019 Web of Science [v.5.31] - Web of Science Core Collection Full Record
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=E2jaWebOCcdGwvD93S2&page=1&doc=2 2/11
[ 12 ] Univ Estadual Paulista, Sao Paulo, Brazil
[ 13 ] Univ Fed ABC, Sao Paulo, Brazil
[ 14 ] Bulgarian Acad Sci, Inst Nucl Res & Nucl Energy, Sofia, Bulgaria
[ 15 ] Univ Sofia, Sofia, Bulgaria
[ 16 ] Beihang Univ, Beijing, Peoples R China
[ 17 ] Inst High Energy Phys, Beijing, Peoples R China
[ 18 ] Peking Univ, State Key Lab Nucl Phys & Technol, Beijing, Peoples R China
[ 19 ] Univ Los Andes, Bogota, Colombia
[ 20 ] Univ Split, Fac Elect Engn Mech Engn & Naval Architecture, Split, Croatia
[ 21 ] Univ Split, Fac Sci, Split, Croatia
[ 22 ] Inst Rudjer Boskovic, Zagreb, Croatia
[ 23 ] Univ Cyprus, Nicosia, Cyprus
[ 24 ] Charles Univ Prague, Prague, Czech Republic
       [ 25 ] Univ San Francisco Quito, Quito, Ecuador
[ 26 ] Acad Sci Res & Technol Arab Republ Egypt, Egyptian Network High Energy Phys, Cairo, Egypt
[ 27 ] NICPB, Tallinn, Estonia
[ 28 ] Univ Helsinki, Dept Phys, Helsinki, Finland
[ 29 ] Helsinki Inst Phys, Helsinki, Finland
[ 30 ] Lappeenranta Univ Technol, Lappeenranta, Finland
[ 31 ] Univ Paris Saclay, IRFU, CEA, Gif Sur Yvette, France
[ 32 ] Univ Paris Saclay, Lab Leprince Ringuet, Ecole Polytech, CNRS IN2P3, Palaiseau, France
[ 33 ] Univ Strasbourg, CNRS, IPHC UMR 7178, F-67000 Strasbourg, France
[ 34 ] CNRS, IN2P3, Inst Natl Phys Nucl & Phys Particules, Ctr Calcul, Villeurbanne, France
[ 35 ] Univ Lyon, Univ Claude Bernard Lyon 1, CNRS IN2P3, Inst Phys Nucl Lyon, Villeurbanne, France
[ 36 ] Georgian Tech Univ, Tbilisi, Georgia
       [ 37 ] Tbilisi State Univ, Tbilisi, Georgia
[ 38 ] Rhein Westfal TH Aachen, Phys Inst 1, Aachen, Germany
[ 39 ] Rhein Westfal TH Aachen, Phys Inst A 3, Aachen, Germany
[ 40 ] Rhein Westfal TH Aachen, Phys Inst B 3, Aachen, Germany
[ 41 ] DESY, Hamburg, Germany
[ 42 ] Univ Hamburg, Hamburg, Germany
       [ 43 ] Inst Expt Kernphys, Karlsruhe, Germany
[ 44 ] NCSR Demokritos, Inst Nucl & Particle Phys, Aghia Paraskevi, Greece
[ 45 ] Univ Athens, Athens, Greece
[ 46 ] Univ Ioannina, Ioannina, Greece
[ 47 ] Eotvos Lorand Univ, MTA ELTE Lendulet CMS Particle & Nucl Phys Grp, Budapest, Hungary
[ 48 ] Wigner Res Ctr Phys, Budapest, Hungary
[ 49 ] Inst Nucl Res ATOMKI, Debrecen, Hungary
[ 50 ] Univ Debrecen, Inst Phys, Debrecen, Hungary
[ 51 ] Indian Inst Sci IISc, Bangalore, Karnataka, India
[ 52 ] Natl Inst Sci Educ & Res, Bhubaneswar, Orissa, India
[ 53 ] Panjab Univ, Chandigarh, India
       [ 54 ] Univ Delhi, Delhi, India
[ 55 ] HBNI, Saha Inst Nucl Phys, Kolkata, India
[ 56 ] Indian Inst Technol, Madras, Tamil Nadu, India
[ 57 ] Bhabha Atom Res Ctr, Mumbai, Maharashtra, India
[ 58 ] Tata Inst Fundamental Res A, Mumbai, Maharashtra, India
[ 59 ] Tata Inst Fundamental Res B, Mumbai, Maharashtra, India
[ 60 ] Indian Inst Sci Educ & Res IISER, Pune, Maharashtra, India
